Although there have been numerous suggestions regarding the mechanism of nitrogen fixation through association of leguminous plants and the root nodule bacteria (Rhizobium sp.), evidence in support of any particular mechanism is extremely meager.4 Difficulties encountered in development of successful techniques for attack on the problem undoubtedly account for the lack of pertinent data. In a previous report it was suggested that application of the methods and point of view of physical chemistry might be of value in securing information concerned with the characteristics of the responsible enzyme systems and in providing suitable criteria for selection among several alternative hypotheses. As some of the proposed mechanisms involve molecular oxygen, it is of interest to determine how the fixation process reacts to changes in the partial pressure of oxygen gas in the atmosphere.
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Methods. Red clover (Trifolium pratense) was grown in a closed system on a nitrogenpoor sand, supplied with all necessary plant nutrients except combined nitrogen and furnished an atmosphere of any desired PO2. In certain experiments 2-liter flint glass bottles were used as the plant container, and the atmospheres were supplied continuously by means of a flowmeter arrangement.5 In other experiments the plant containers were 10-liter Pyrex pressure bottles in which an atmosphere of a given P02 was prepared by evacuation followed by addition of known quantities of the necessary gases; such atmospheres were renewed every third day. Details of the methods for preparation of cultures, control of environment and harvest of plants are given in previous reports.3 '5 In each experiment one series of plants was inoculated with an efficient strain of Rh. trifolii and a parallel series left uninoculated but supplied periodically with NH4NO3 as a source of nitrogen.
Results from typical experiments are summarized in tables 1 and 2. Examination of these data together with those from similar experiments lead to the following conclusions in regard to the PO2 function of the symbiotic nitrogen fixation process in red clover.
1. If the PO2 is greater than 0.1 atm. but no more than 0.4 atm., formation of dry weight and uptake of either free or combined nitrogen is essentially independent of the PO2 of the atmosphere ( evidence of decreased assimilation of nitrogen; hence, the critical portion of the curve under ordinary conditions lies between 0.4 and 0.6 atm. The important point is that plants using combined nitrogen made a response to increases in PO2 similar to that of plants using free nitrogen independent of the other environmental conditions.
The response to the higher PO2 seems to be definitely related to increased respiration of the plant with a consequent depletion of carbohydrate reserve. Plants developing under the high partial pressures of oxygen became pale green in color, spindly and smooth, whereas those grown at a more normal pO2 were dark green, thrifty and pubes- In all the experiments reported in the first two tables, the pN2 of the atmosphere was maintained at 0.4 atm., and hydrogen gas added to bring the total pressure to unity. Later studies gave evidence that under these conditions hydrogen may not be an inert gas but will act as a specific inhibitor of the symbiotic nitrogen fixation process. Because of this latter finding it was believed advisable to confirm the essential features of the p02-nitrogen assimilation function in the absence of hydrogen.
Results of a typical experiment are given in table 3. These data with those from similar experiments lead to the conclusion that in addition to greater fixation of free nitrogen, the PO2 function in the absence of hydrogen differs from that in its presence in two respects. Firstly, there is an indication that the "critical" point in the higher range of pressures may come at a slightly lower pO2 in the absence of hydrogen. An atmosphere of PO2 of 0.2 atm. would have a pH2 of 0.4 atm. whereas one with a P02 of 0.4 atm. would have a pH2 of only 0.2 atm. if the pN2 is kept constant at 0.4 atm. Increase in the pO2 would tend to lessen the quantity of nitrogen fixed, but decrease in the pH2 would favor fixation of the free element; hence, in the presence of hydrogen (with a constant pN2 in the atmosphere) the effect of increasing the PO2 may be partially masked.
Differences in the position of the critical point in the curve due to the effect hydrogen, 103 (average of 3 experiments). It is doubtful if any of these three values is significantly different from 100, but the value, 76, for the inoculated hydrogen series indicates a decrease in quantity of nitrogen fixed which is beyond errors of the experiments. Such a finding suggests that the inhibition of nitrogen fixation by hydrogen may be related to an effect on the oxidative processes in the plant. This point is under further investigation in connection with studies dealing with the nature of hydrogen inhibition.
Summary.-Comparison of the pO2 function of red clover plants fixing elemental nitrogen with that of plants assimilating combined nitrogen indicates that the functions are essentially similar, which leads to the conclusion that molecular oxygen is not directlyconcerned in the symbiotic nitrogen fixation process in these plants. Accordingly, all proposed mechanisms involving molecular oxygen will have to be discarded. Oxygen, however, is important for the fixation reaction in an indirect manner, especially as it influences the carbohydrate metabolism of the host plant.2 This indirect effect is probably the basis of the finding of Virtanen and v. Hausen' that oxygen plays a r6le in the process. Evidence is presented that inhibition of symbiotic nitrogen fixation by hydrogen may be connected with effects on the oxidative mechanisms in the host plant.
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